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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims 

Claim 1 (currently amended). A composition comprising a human IL-3 (hIL-3) variant 
having increased affinity, relative to native hIL-3, for the high-affinity IL-3 receptor, wherein 
the variations from native hIL-3 comprise the replacement of one or both of the residues Asp 101 
and Lys 1 16 by other amino acids. 

a human int e rleukin 3 mutant polypeptide of the Formula: 

Ala Pro Met Thr Gin Thr Thr Ser L o u Lys Thr Ser Trp Val Asn 

4 -5 W ^ 

Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 25 30 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa Xaa 
35 40 4$ 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
§0 55 60 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
65 70 7$ 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
g0 85 90 
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Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
95 IQQ 

Xaa Phe Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
149 US VZQ 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala Il o Phe 

m 

[SEQIDNO:l] 
wherein 

Xaa at po s ition 17 is Ser, Ly s , Gly, Asp, Met, Gin, or 
Argt 

Xaa at po s ition 18 is Asn, His, Leu, He, Phe, Arg, or 
Gtet 

Xaa at position 19 is Met, Phe, He, Arg, Gly, Ala, or 
Gyst 

Xaa at po s ition 20 is lie, Cys, Gin, Glu, Arg, Pro, or 
Atet 

Xaa at po s ition 21 is Asp, Phe, Lys, Arg, Ala, Gly, Glu, 

Gin, Asn, Thr, S e r or Val; 

Xaa at po s ition 22 is Glu, Trp, Pro, Ser, Ala, His, Asp, 

A s n, Gin, L e u, Val or Gly; 

Xaa at po s ition 23 is He, Val, Ala, Leu, Gly, Trp, Lys, 

Phe, Leu, Ser, or Arg; 

Xaa at position 2 4 is He, Gly, Val, Arg, S e r, Phe, or 
Leut 

X aa at position 25 is Thr, His, Gly, Gin, Arg, Pro, or 
Atet 

Xaa at position 26 is His, Thr, Phe, Gly, Arg, Ala, or 
Trpt 
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Xaa at position 27 is Leu, Gly, Arg, Thr, Ser, or Ala; 
Xaa at position 28 is Lys, Arg, Leu, Gin, Gly, Pro, Val or 
Trpt 

Xaa at position 29 is Gin, Asn, Leu, Pro, Arg, or Val; 
Xaa a t position 30 is Pro, His, Thr, Gly, Asp, Gin, S e r, 
Leu, or Lys; 

Xaa at position 31 is Pro, Asp, Gly, Ala, Arg, Leu, or 
Gtej 

Xaa at position 32 is Leu, Val, Arg, Gin, Asn, Gly, Ala, 
or Glu; 

Xaa at position 33 is Pro, Leu, Gin, Ala, Thr, or Glu; 
Xaa at position 3 4 is Leu, Val, Gly, Ser, Lys, Glu, Gin, 

Thr, Arg, Ala, Phe, He or Met; 

Xaa at position 35 is Leu, Ala, Gly, Asn, Pro, Gin, or 
VaH 

Xaa at position 36 is Asp, Leu, or Val; 

Xaa at position 37 is Phe, Ser, Pro, Trp, or He; 

Xaa at position 38 is Asn, or Ala; 

Xaa at position 4 0 is Leu, Trp, or Arg; 

Xaa at position 4 1 is A s n, Cys, Arg, Leu, His, Met, or 

Pfet 

Xaa at position 4 2 is Gly, Asp, Ser, Cy s , Asn, Lys, Thr, 

Leu, Val, Glu, Ph o , Tyr, li e , Met or Ala; 

Xaa at position 4 3 is Glu, A s n, Tyr, Leu, Phe, Asp, Ala, 

Cy s , Gin, Arg, Thr, Gly or Ser; 

Xaa at position 44 is Asp, Ser, Leu, Arg, Lys, Thr, Met, 

Trp, Glu, Asn, Gin, Ala or Pro; 

Xaa at position 4 5 is Gin, Pro, Ph e, Val , Mot, Leu, Thr, 

Lys, Trp, Asp, Asn, Arg, Ser, Ala, Ho, Glu or His; 

Xaa at position 4 6 i s Asp, Phe, Ser, Thr, Cys, Glu, A s n, 
Gin, Lys, His, Ala, Tyr, He, Val or Gly; 
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Xaa at position 4 7 i s Ho, Gly, Val, Ser, Arg, Pro, or 
Hist 

Xaa at position 4 8 i s Leu, S e r, Cys, Arg, lie, His, Ph e , 

Glu, Lys, Thr, Ala, Met, Val or Asn; 

Xaa at position 4 9 is Met, Arg, Ala, Gly, Pro, Asn, His, 
or Asp; 

Xaa at position 50 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 

Ser, Ala, He, Val, His, Phe, M e t or Gin; 

Xaa at position 5 1 is Asn, Arg, Met, Pro, Ser, Thr, or 
Hist 

Xaa at position 52 is Asn, His, Arg, Leu, Gly, Ser, or 
Thft 

Xaa at position 53 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, 
Ser, or Met; 

Xaa at position 5 4 i s Arg, Asp, H e , Ser, Val, Thr, Gin, 

Asn, Lys, His, Ala or L e u; 

Xaa at position 55 is Arg, Thr, Val, Ser, Leu, or Gly; 
Xaa at position 56 is Pro, Gly, Cys, S e r, Gin, Glu, Arg, 

His, Thr, Ala, Tyr, Phe, Leu, Val or Lys; 

Xaa at position 57 is Asn or Gly; 

Xaa at position 58 is Leu, Ser, Asp, Arg, Gin, Val, or 

Gyst 

Xaa at position 59 is Glu Tyr, His, Leu, Pro, or Arg; 
Xaa at po s ition 60 is Ala, Ser, Pro, Tyr, Asn, or Thr; 
Xaa at position 61 is Phe, Asn, Glu, Pro, Lys, Arg, or 
Sert 

Xaa at po s ition 62 is Asn His, Val, Arg, Pro, Thr, Asp, or 
Het 

Xaa at position 63 is Arg, Tyr, Tip, Lys, S e r, Hi s , Pro, 
eA^ 

Xaa at position 64 is Ala, Asn, Pro, Ser, or Lys; 



Page 6 of 53 



U.S. Pat. App. Ser. No. 10/072,571 



PATENT 

Attorney Docket 126181-1031 



Xaa at position 65 i s Val, Thr, Pro, Hi s , L e u, Phe, or 

S^t 

Xaa at position 66 i s Lys, Ilo, Arg, Val, Asn, Glu, or 
Se^ 

Xaa at position 67 i s S e r, Ala, Pho, Val, Gly, Asn, H e , 
Pro, or His; 

Xaa at position 68 is Leu, Val, Tip, S e r, He, Phe, Thr, 
or His; 

Xaa at position 69 is Gin, Ala, Pro, Thr, Glu, Arg, Trp, 
Gly, or Leu; 

Xaa at position 70 is Asn, Leu, Val, Trp, Pro, or Ala; 
Xaa at position 71 is Ala, Met, Lou, Pro, Arg, Glu, Thr, 
Gin, Trp, or Asn; 

Xaa at position 72 is Ser, Glu, Met, Ala, His, Asn, Arg, 
or Asp; 

Xaa at position 73 is Ala, Glu, Asp, Leu, S e r, Gly, Thr, 
or Arg; 

Xaa at position 74 is He, Met, Thr, Pro, Arg, Gly, Ala; 
Xaa at position 75 is Glu, Ly s , Gly, Asp, Pro, Trp, Arg, 
Sor, Gin, or Leu; 

Xaa at position 76 is Ser, Val, Ala, Asn, Trp, Glu, Pro, 
Gly, or Asp; 

Xaa at position 77 is H e , Ser, Arg, Thr, or Leu; 
Xaa at position 78 is Leu, Ala, S e r, Glu, Phe, Gly, or 
Argt 

Xaa at position 79 is Lys, Thr, A s n, Met, Arg, He, Gly, 
- or Asp; 

Xaa at position 80 is Asn, Trp, Val, Gly, Thr, Leu, Glu, 
or Arg; 

Xaa at position 81 is Lou, Gin, Gly, Ala, Trp, Arg, Val, 
or Lys - 
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Xaa at position 82 is Lou, Gin, Lys, Tip, Arg, Asp, Glu, 

Aon, His, Thr, Sor, Ala, Tyr, Ph o , Ilo, M o t or Val; 

Xaa at position 83 k Pro, Ala, Thr, Tip, Arg, or Met; 
Xaa at position 8 4 is Cys, Glu, Gly, Arg, M o t, or Val; 
Xaa at position 85 is Leu, Asn, Val, or Gin; 
Xaa at position 86 is Pro, Cys, Arg, Ala, or Lys; 
Xaa at position 87 is Lou, Ser, Trp, or Gly; 
Xaa at position 88 is Ala, Lys, Arg, Val, or Trp; 
Xaa at position 89 is Thr, Asp, Cy s , Lou, Val, Glu, His, 
Asn, or Ser; 

Xaa at po s ition 90 is Ala, Pro, Ser, Thr, Gly, Asp, H e , 
or Met; 

Xaa at position 91 i s Ala, Pro, Ser, Thr, Phe, Leu, Asp, 
or His; 

Xaa at position 92 is Pro, Pho, Arg, S o r, Lys, His, Ala, 
Gly, Il o or Leu; 

Xaa at position 93 is Thr, A s p, Sor, Asn, Pro, Ala, Leu, 
or Arg; 

Xaa at position 9 4 is Arg, He, S e r, Glu, Lou, Val, Gin, 
Ly s , His, Ala, or Pro; 

Xaa at position 95 is Hi s , Gin, Pro, Arg, Val, Lou, Gly, 

Thr, Asn, Lys, Ser, Ala, Trp, Ph o , H e , or Tyr; 

Xaa at position 96 is Pro, Ly s , Tyr, Gly, He, or Thr; 

Xaa at position 97 is Ilo, Val, Lys, Ala, or Asn; 

Xaa at position 98 is His, H e , Asn, Lou, Asp, Ala, Thr, 

Glu, Gin, Sor, Pho, Mot, Val, Lys, Arg, Tyr or Pro; 

Xaa at po s ition 99 is Il o , Lou, Arg, Asp, Val, Pro, Gin, 
Gly, Ser, Pho, or His; 

Xaa at position 100 is Lys, Tyr, Leu, His, Arg, Il o , Ser, 
Gin, or Pro; 

Xaa at position 101 is Asp, Pro, Mot, Lys, His, Thr, Val, 
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Tyr, Glu, Asn, Ser, Ala, Gly, Ho, L o u, or Gin; 

Xaa at position 102 i s Gly, Leu, Glu, Lys, Sor, Tyr, or 
Pret 

Xaa at position 103 is Asp, or Ser; 

Xaa at position 10 1 is Trp, Val, Cyo, Tyr, Thr, Met, Pro, 

Leu, Gin, Lys, Ala, Phe, or Gly; 

Xaa at position 105 is Asn, Pro, Ala, Phe, Ser, Trp, Gin, 

Tyr, L e u, Lys, Ho, Asp, or His; 

Xaa at position 106 is Glu, Ser, Ala, Lys, Thr, Ho, Gly, 
or Pro; 

Xaa at position 108 is Arg, Lys, Asp, Leu, Thr, He, Gin, 
His, Ser, Ala or Pro; 

Xaa at position 109 is Arg, Thr, Pro, Glu, Tyr, L e u, Ser, 
or Gly; 

Xaa at position 1 10 is Lys, Ala, Asn, Thr, Leu, Arg, Gin, 

His, Glu, S e r, Ala, or Trp; 

Xaa at position 1 1 1 is L e u, He, Arg, Asp, or M e t; 

Xaa at po s ition 1 12 is Thr, Val, Gin, Tyr, Glu, His, Ser, 

or Ph e ; 

Xaa at position 1 13 is Ph o , S o r, Cyo, His, Gly, Trp, Tyr, 

Asp, Lys, Lou, He, Val or Asn; 

Xaa at position 1 H is Tyr, Cys, His, Sor, Trp, Arg, or 
Leut 

Xaa at position 1 15 is L o u, Asn, Val, Pro, Arg, Ala, His, 
Thr, Trp, or Met; 

Xaa at position 1 16 is Lys, Leu, Pro, Thr, Met, Asp, Val, 

Glu, Arg, Trp, Ser, Asn, His, Ala, Tyr, Ph o , Gin, or 

Het 

Xaa at position 1 17 i s Thr, Sor, Asn, Ho, Trp, Ly s , or 
Pret 

Xaa at position 1 18 is L e u, Ser, Pro, Ala, Glu, Cys, Asp, or Tyr; 



Page 9 of 53 



U.S. Pat. App. Ser. No. 10/072,571 



PATENT 

Attorney Docket 126181-1031 



Xaa at position 1 19 is Glu, S e r, Lys, Pro, Leu, Thr, Tyr, 
or Arg; 

Xaa at position 120 is Asn, Ala, Pro, Leu, His, Val, or 
Gtet 

Xaa at po s ition 121 is Ala, Ser, He, Asn, Pro, Lys, Asp, 
or G l y; 

Xaa at position 122 is Gin, Ser, Met, Trp, Arg, Phe, Pro, 
His, H e , Tyr, or Cys; 

Xaa at position 123 is Ala, Met, Glu, His, Ser, Pro, Tyr, 
or Leu; 

and which can additionally hav e M e t preceding the amino acid in po s ition 1; and wherein from 
1 to 1 4 amino acids can be deleted from the N terminus and/or from 1 to 15 amino acids can be 
deleted from the C terminus; and wherein from 4 to 44 of the amino acids designated by Xaa are 
different from the corresponding amino acids of nativ e (1 133) human interleukin 3; 

a colony stimulating factor; and 

at least one non toxic pharmaceutical^ acceptable carrier. 

2 (withdrawn) . A composition, comprising: 

A human intcrlcukin - 3 mutant polypeptide of the 

Formula : 

Ala Pro Met Thr Gin Thr Thr Ser Leu Lys Thr Ser Trp Val Aon 
_4 § 3r6 t& 

Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xaa Xaa Leu Lyo Xaa Xaa 
: 2G 2% m 

Xaa Xaa Xaa Xaa Xaa Aop Xaa Xaa Aon Leu Asn Xaa Glu Xaa Xaa 
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4-0 4t& 

Xaa lie Leu Met Xaa Xaa Aon Lou Xaa Xaa Xaa Aon Leu Glu Xaa 
— 55 6£ 

Phc Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Aon Xaa Xaa Xaa lie Glu 
6-S W W 

Xaa Xaa Leu Xaa Xaa Lou Xaa Xaa Cys Xaa Pro Xaa Xaa Thr Ala 
m 

Xaa Pro Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Asp Xaa Xaa 
95 3r&0 m& 

Xaa Phc Xaa Xaa Lys Leu Xaa Phc Xaa Xaa Xaa Xaa Leu Glu Xaa 

HrQ ¥^ 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala 11c Phc [SEQ ID NO: 2] 
125 HQ- 

wherein 

Xaa at position 17 io Ser, Gly, Asp, Met, — or Gin; 

Xaa at position 18 io Aon, — His, — or lie; 

Xaa at position 19 io Met or lie; 

Xaa at position 21 is Asp or Glu; 

Xaa at pooition 23 io lie, Ala, — Leu, — or Gly; 

Xaa at pooition 24 io lie, Val, — or Leu; 

Xaa at position 25 is Thr, His, Gin, — or Ala; 

Xaa at position 26 io Hio or Ala; 

Xaa at pooition 20 io Gin, Aon, — or Val; 

Xaa at position 30 is Pro, — Gly, — or Gin; 
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Xaa at pooition 31 is Pro, Aop, Cly, — or Gin; 

Xaa at position 32 io Leu, Arg, Gin, Aon, Cly, Ala, or 
Clu; 

Xaa at position 33 io Pro or Glu; 

Xaa at pooition 34 io Leu, Val, Gly, — Ser, Lyo, Ala, Arg, 
Gin, Glu, lie, Phc, Thr or Met; 

Xaa at pooition 35 io Leu, Ala, Aon, — P^e^ — Gin, — or Val; 

Xaa at pooition 37 io Phc, — Ser^ — — or Trp; 

Xaa at pooition 38 io Aon or Ala; 

Xaa at pooition 4 2 io Gly, Aop, Ser, Cyo, Ala, Aon, — tier 
Leu, — Met, — Tyr or Arg; 

Xaa at pooition 44 is Aop or Glu; 

Xaa at pooition 45 io Gin, Val, Met, Leu, — Thr, Ala, Aon, 
Clu, — Ser or Lyo; 

Xaa at pooition 4 6 io Aop, — Bher-, — Ser, Thr, Ala, Aon Gin, 

Glu, Hio, — lie, Lyo, Tyr, Val or Cyo; 

Xaa at pooition 50 io Glu, Ala, Aon, — Ser or Aop; 

Xaa at pooition 51 io Aon, Arg, Met, — F^e- f — Ser, Thr, or 

Hio; 

Xaa at pooition 54 io Arg or Ala; 

Xaa at pooition 55 io Arg, — Thr, — Val, — Leu, — or Gly; 

Xaa at pooition 56 io Pro, Cly, Ser, Gin, Ala, Arg, Aon, 

Glu, — Leu, — Thr, Val or Lyo; 

Xaa at pooition 60 io Ala or Ser; 

Xaa at pooition 62 io Aon, — Pro, Thr, — or lie; 

Xaa at pooition 63 io Arg or Lyo; 

Xaa at pooition 64 io Ala or Aon; 

Xaa at position 65 io Val or Thr; 

Xaa at position 66 io Lyo or Arg; 

Xaa at pooition 67 io Ser, — Phc, — or Hio; 

Xaa at pooition 68 io Leu, — lie, — Phc, — or Hio; 
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Xaa at pooition 69 io Gin, Ala, Pro, Thr, Glu, Arg, or 

Xaa at pooition 71 io Ala, Pro, or Arg; 

Xaa at pooition 72 io Ser, Glu, Arg, or Aop; 

Xaa at pooition 73 io Ala or Leu; 

Xaa at pooition 76 io Ser, Val, Ala, Aon, Glu, Pro, or 

Xaa at pooition 77 io lie or Leu; 

Xaa at pooition 79 io Lyo, Thr, Gly, Aon, Met, Arg, lie, 
Gly, — or Aop; 

Xaa at pooition 80 io Aon, Gly, Glu, or Arg; 

Xaa at pooition 82 io Leu, Gin, Trp, Arg, Aop, Ala, Aon, 
Glu, Ilio, lie, Met, Phc, Ser, Thr, Tyr or Val; 



Xaa- 




pooition 




-4rS- 


Pro 
Leu 


or 


Thr; 
Val; 


Xaa- 


-at- 


pooition 


-8-7- 


io 


Leu 


-e-f- 


Ser; 


Xaa- 


-et- 
-at- 


pooition 






Ala 






Xaa- 


-at- 


pooition 
pooition 




-4-s- 


Ala 


-e-r- 


Trp; 
Pro; 



Xaa at pooition 93 io Thr, Aop, Ser, Pro, Ala, Leu, or 
Arg; . 

Xaa at pooition 95 io Hio, Pro, Arg, Val, Leu, Gly, Aon, 
Phc, Ser or Thr; 

Xaa at pooition 96 io Pro or Tyr; 
Xaa at pooition 97 io lie or Val; 

Xaa at pooition 98 io Hio, lie, Aon, Leu, Ala, Thr, Lou, 
Arg, Gin, Leu, Lyo, Mot, Ser, Tyr, Val or Pro; 
Xaa at pooition 99 io lie, Leu, or Val; 

Xaa at pooition 100 io Lyo, Arg, — lie, Gin, Pro, or Ser; 
Xaa at pooition 101 io Aop, Pro, Met, Lyo, Ilio, Thr, Pro, 
Aon, — fie-; — Leu or' Tyr; 
Xaa at pooition 104 io Trp or Leu; 
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Xaa at pooition 105 io Aon, Pro, Ala, Ser, Trp, Gin, Tyr, 
Leu, — Lyo, — lie, Aop, — or His; 

Xaa at position 106 is Glu or Cly; 

Xaa at pooition 108 is Arg, Ala, or Ser; 

Xaa at pooition 109 io Arg, Thr, Glu, Leu, or Ser; 

Xaa at pooition 112 io Thr, Val, or Gin; 

Xaa at pooition 114 io Tyr or Trp; 

Xaa at pooition 115 io Leu or Ala; 

Xaa at position 116 io Lyo, Thr, Val, Trp, Ser, Ala, Hio, 
Met, Phc, Tyr or lie; 

Xaa at pooition 117 io Thr or Ser; 

Xaa at pooition 120 io Aon, Pro, Leu, Hio, Val, — or Gin; 

Xaa at pooition 121 io Ala, Ser, lie, Aon, Pro, Aop, or 

Xaa at pooition 122 io Gin, Sor, Met, Trp, Arg, Phc, Pro, 
Hio, — lie, Tyr, — or Cyo; 

Xaa at pooition 123 io Ala, Met, Glu, Hio, Ser, — Pro, Tyr, 
or Leu; 

and which can additionally have Met — preceding the amino acid in 
position 1; — and wherein from 1 to 14 amino acido can be deleted 
from the N - tcrminuo and/or from 1 to 15 amino acido can be 
deleted from the C - tcrminuo; and wherein from 4 to 35 of the 
amino acido designated by Xaa arc different from the 
corresponding amino acido of native — (1 133) human intcrlcukin - 3 ; 

A colony otimulating factor oclcctcd from the group 

conoioting of CM CSF, CSF 1, G - CSF, Meg CSF (more recently 
referred to ao c mpl ligand) , M - CSF, erythropoietin (EPO) , — IL - 1, 
IL 4, IL - 2, IL - 5, IL 6, IL - 7, IL - 8, IL 9, 1L 10, IL - 11, IL 12, 
IL 13, LIF, flt3/flk2, human growth hormone, D cell growth 
factor, B cell differentiation factor, eosinophil 
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differentiation factor and stem cell factor — (SCF) ; and 
At least one non - toxic pharmaceutical^ acceptable carrier. 

3 (withdrawn) . A composition of claim 2, — wherein 
oaid human intcrlcukin-3 mutant polypeptide is of the Formula: 

Ala Pro Met Thr Gin Thr Thr Ser Leu Lyo Thr Ser Trp Val Aon 
-4 5 tO 1& 

Cyo Xaa Xaa Met lie Aop Glu Xaa lie Xaa Xaa Leu Lyo Xaa Xaa 
2Q 2% 3£ 

Pro Xaa Pro Xaa Xaa Aop Phc Xaa Aon Leu Aon Xaa Glu Aop Xaa 
35 — : 4-0 4^ 

Xaa lie Leu Met Xaa Xaa Aon Leu Airg Xaa Xaa Abu Leu Glu Ala 
5-Q 55 m 

Phc Xaa Arg Xaa Xaa Lyo Xaa Xaa Xaa Aon Ala Ser Ala lie Glu 
&5 ^9 ^5 

Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cyo Leu Pro Xaa Xaa Thr Ala 
&5 £0 

Xaa Pro Xaa Arg Xaa Pro lie Xaa Xaa Xaa Xaa Gly Aop Trp Xaa 
95 iOG i£5 

Glu Phc Xaa Xaa Lyo Leu Xaa Phc Tyr Leu Xaa Xaa Leu Glu Xaa 
liG US 130 

Xaa Xaa Xaa Gin Gin Thr Thr Leu Ser Leu Ala lie Phc 
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±3% ±30- 

[SEQ ID NO: 3] 

wherein 

Xaa at position 17 io Ser, Cly, Aop, or Gin; 

Xaa at position 18 is Aon, Hio, or lie; 

Xaa at pooition 23 io lie, Ala, Leu, or Gly; 

Xaa at position 25 io Thr, His, or Gin; 



Xae- 


-afc- 
-a-fc- 


pooition 


-2-6- 
-22- 


-3rS- 

-4-s- 


Hio 
-Gifl- 


-et- 
-ef- 


Ala; 
Asn; 


Xa-a- 
Xea- 


-afc- 


position 
pooition 


-30- 


-ts- 


Pro 


-e-£- 


Gly; 



Xaa at pooition 32 is Leu, Arg, Asn, — or Ala; 

Xaa at pooition 34 is Leu, Val, Ser, Ala, Arg, Gin, Glu, 

lie, Phc, Thr, or Met; 

Xaa at position 35 io Lou, Ala, Asn, — or Pro; 

Xaa at pooition 38 io Aon or Ala; 

Xaa at pooition 4 2 io Gly, Aop, Ser, Ala, Aon, lie, Leu, 
Met, — Tyr or Arg; 

Xaa at pooition 45 io Gin, Val, Met, Lou, Ala, Aon, Glu, 
or Lyo; 

Xaa at pooition 4 6 io Aop, — Phc, Ser, Gin, Glu, — His, Val 
or Thr; 

Xaa at pooition 50 io Glu Aon, — Ser or Aop; 

Xaa at pooition 51 io Aon, Arg, Pro, Thr, or Hio; 

Xaa at pooition 55 io Arg, Leu, or Gly; 

Xaa at pooition 56 io Pro, Gly, Ser, Ala, Aon, Val, Leu or 
Gift*- 

Xaa at pooition 62 io Aon, — Pro, or Thr; 



Xee- 




pooition 


-64- 


-±-s- 


Ala 
Val 


-er 1 - 


Aon; 
Thr; 


Xaa- 




pooition 
pooition 


-61- 


io 


Ser 


or 


Phc; 
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Xaa at pooition 68 io Leu or Phc; 

Xaa at position 69 io Gin, Ala, Glu, — or Arg; 

Xaa at position 76 io Ser, Val, Aon, — Pr^ — or Cly; 

Xaa at position 77 io lie or Leu; 

Xaa at pooition 79 io Lyo, Cly, Aon, Met, Arg, lie, or 
Gty^ 

Xaa at pooition 80 io Aon, Cly, Glu, — or Arg; 

Xaa at pooition 82 io Leu, Gin, Trp, Arg, Aop, Aon, Glu, 

Ilio, Met, The, Ser, Thr, Tyr or Val; 



Xee~ 


-at- 
-afe- 


pooition 


-8^ 
-&«- 


-±-s- 

-4rS- 


Lcu 




Scr; 


Xaa- 




pooition 
pooition 


-94- 


-4rS~ 


-Aie- 




Trp; 
Pro; 



Xaa at position 93 io Thr, Aop, — or Ala; 

Xaa at pooition 95 io Hio, Pro, Arg, Val, Gly, Aon, Ser or 
Thr; 

Xaa at pooition 98 io Hio, lie, Aon, Ala, Thr, Gin, Glu, 

Lyo, Met, — Ser, Tyr, Val or Leu; 

Xaa at pooition 99 io lie or Leu; 
Xaa at pooition 100 io Lyo or Arg; 

Xaa at pooition 101 io Aop, Pro, Met, Lyo, Thr, Hio, Pro, 
Aon, — lie, — Leu or Tyr; 

Xaa at pooition 105 io Aon, — — Se^7 — lie or Aop; 
Xaa at pooition 108 io Arg, Ala, — or Ser; 
Xaa at pooition 109 io Arg, Thr, Glu, Leu, — or Ser; 
Xaa at pooition 112 io Thr or Gin; 

Xaa at pooition 116 io Lyo, Val, Trp, Ala, Hio, — Phc, Tyr 
or lie; 

Xaa at pooition 117 io Thr or Ser; 

Xaa at pooition 120 io Aon, Pro, Leu, Hio, Val, or Gin; 

Xaa at pooition 121 io Ala, — Se^ — fcte^ — Prna^ — or Aop; 

Xaa at position 122 io Gin, Met, Trp, — Pher — Pro, Hio, — lie, 
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or Tyr; 

Xaa at position 123 io Ala, Met, Clu, Scr, or Leu; 

and which can additionally have Met - preceding the amino acid in 
position 1; and wherein from 1 to 1 4 amino acids can be deleted 
from the N - tcrminus and/or from 1 to 15 amino acids can be 
deleted from the C - tcrminus; and wherein from 4 to 4 4 of the 
amino acids designated by Xaa arc different from the 
corresponding amino acids of native — (1 - 133) human intcrlcukin - 3 . 

4 (withdrawn) . A composition of claim 3, wherein said 
human intcrlcukin-3 mutant polypeptide io of the Formula: 



Xaa at position 42 is Gly, Asp, Scr, lie, Leu, Met, Tyr, 
or Ala; 

Xaa at position 45 is Gin, Val, Met or Asn; 

Xaa at position 46 is Asp, Scr, Gin, His or Val; 



Xaa- 




position 


-&±- 


-3rS- 

-±s- 


Glu 


or Asp; 
Pro or 1 


Xea- 


-afe- 


position 


-62- 


-irS- 


Asn, 
Asn 


or Pro; 


Xaa- 
Xaa- 


-at- 
-at- 


position 
position 




is 


Scr, 


or Pro; 



Xaa at position 82 is Leu, Trp, Asp, Asn Glu, His, — Phc, 
Scr or Tyr; 

Xaa at position 95 is His, Arg, Thr, Asn or Scr; 

Xaa at position 98 is His, lie, Leu, Ala, Gin, Lys, Met, 

Scr, — Tyr or Val; 

Xaa at position 100 is Lys or Arg; 

Xaa at position 101 is Asp, — Pro, — His, Asn, — lie or Leu; 

Xaa at position 105 is Asn, or Pro; 

Xaa at position 108 is Arg, Ala, — or Scr; 

Xaa at position 116 is Lys, Val, Trp, Ala, His, Phc, or 
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Tyr ; 

Xaa at pooition 121 is Ala, or lie; 

Xaa at position 122 is Gin, or lie; and 

Xaa at position 123 io Ala, Met or Clu. 

5 (withdrawn) . A composition, — comprising : 

A human intcrlcukin - 3 mutant polypeptide of the 

Formula : 

Asn Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
-4 5 W ^ 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa Xaa Xaa 
2-0 2% 3£ 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
35 4€ ^ 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
5-0 &5 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
65 ^ ^ 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
&3 &5 m 

Xaa Xaa Phc Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
£5 i££ 

Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 4] 
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wherein 







poaition 


-3- 

-4- 


-3rS- 

-±-s- 


Scr, 


Lyo, 
Hio, 


Lcu, 


Aop, 
lie, 


Met, 
Phc, 


Gin, 
Arg, 


or 
or 


Arg; 
Gin; 






pooition 


-S- 




Aon, 


Phc, 


lie, 




Gly, 


Ala , 




Cyo; 


Xaa- 
Xaa- 


-at- 

-6-fe- 


pooition 
pooition 


-&- 


-3rS- 

-4-6- 


Met, 
lie, 


Cyo, 


Gin, 


Arg, 
Glu, 


Arg, 


Pro, 


or 


Ala; 



Xqq at position 7 is Aop, Phc, Lyo, Arg, Ala, Gly, Clu, 
Gin, Aon, Thr, — S er or Vol; 

Xaa at position 8 io Glu, Trp, Pro, Ser, Ala, Hio, Aop, 
Aon, Gin, Leu, Val, or Gly; 

Xaa at pooition 9 io He, Val, Ala, Leu, Gly, Trp, Lyo, 
Phc, Leu, Ser, or Arg; 

Xaa at pooition 10 io lie, Gly, Val, Arg, Ser, Phc, or 
Leu; 

Xaa at pooition 11 io Thr, Hio, Gly, Gin, Arg, Pro, or 

Afehr 

Xaa at pooition 12 io Hio, Thr, Phc, Gly, Arg, Ala, or 
T*rfH- 

Xaa at pooition 13 io Leu, Gly, Arg, Thr, Scr, or Ala; 
Xaa at pooition 14 io Lyo, Arg, Leu, Gin, Gly, Pro, Val or 
Trp; 

Xaa at pooition 15 io Gin, Aon, Leu, Pro, Arg, or Vol; 
Xaa at pooition 16 io Pro, Hio, Thr, Gly, Aop, Gin, Scr, 
Leu, — or Lyo; 

Xaa at pooition 17 io Pro, Aop, Gly, Ala, Arg, Leu, or 

G±ft-r 

Xaa at pooition 18 io Leu, Val, Arg, Gin, Aon, Gly, Ala, 
or Glu; 

Xaa at pooition 19 io Pro, Leu, Gin, Ala, Thr, or Glu; 
Xaa at pooition 20 io Leu, Val, Gly, Scr, Lyo, Glu, Gin, 
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Thr, Arg, Ala, — £he- f — lie or Met; 

Xaa at position 21 is Leu, Ala, Gly, Aon, Pro, Gin, or 

Xaa at position 22 io Asp, Leu, or Val; 

Xaa at position 23 io Phc, Scr, Pro, Trp, or lie; 

Xaa at position 2 4 is Asn, or Ala; 

Xaa at position 26 is Lou, Trp, or Arg; 

Xaa at position 27 is Asn, Cys, Arg, Leu, His, Met, Pro; 

Xaa at position 28 is Gly, Asp, Scr, Cys, Ala, Lys, Asn, 

Thr, Leu, Val, Glu, Phc, Tyr, He or Met; 

Xaa at position 29 is Glu, Asn, Tyr, Leu, Phc, Asp, Ala, 
Cys, Gin, Arg, Thr, Gly or Scr; 

Xaa at position 30 is Aop, Scr, Leu, Arg, Lys, Thr, Met, 
Trp, Glu, Asn, Gin, Ala or Pro; 

Xaa at position 31 is Gin, Pro, Phc, Val, Met, Lou, Thr, 

Lys, Asp, Asn, Arg, Scr, Ala, lie, Glu, His or Trp; 

Xaa at position 32 is Asp, Phc, Scr, Thr, Cys, Glu, Asn, 

Gin, Lys, His, Ala, Tyr, lie, Val or Gly; 

Xaa at position 33 is lie, Gly, Val, Scr, Arg, Pro, or 
Hi-S-r 

Xaa at position 34 is Leu, Scr, Cys, Arg, — lie, His, — Phe, 

Glu, Lys, Thr, Ala, Met, Val or Asn; 

Xaa at position 35 is Met, Arg, Ala, Gly, Pro, Asn, His, 
or Asp; 

Xaa at position 36 is Glu, Leu, Thr, Asp, Tyr, Lys, Asn, 

Scr, Ala, lie, Val, His, Phc, Met or Cln; 

Xaa at position 37 is Asn, Arg, Met, Pro, Scr, Thr, or 
#±S-r 

Xaa at position 38 is Asn, His, Arg, Leu, Gly, — Se-r-7 — e^- 

— : 3%^ 

Xaa at position 39 is Leu, Thr, Ala, Gly, Glu, Pro, Lys, 



Page 21 of 53 



U.S. Pat. App. Ser. No. 10/072,571 



PATENT 

Attorney Docket 126181-1031 



Scr , — Met, — e^f- 

Xaa at position 4 0 io Arg, Aop, lie, Scr, Val, Thr, Gin, 
Aon, — Lyo, — Ala or Leu; 

Xaa at position 4 1 io Arg, Thr, Val, Scr, Leu, or Gly; 

Xaa at position 4 2 io Pro, Gly, Cyo, Scr, Gin, Glu, Arg, 

Hio, Thr, Ala, Tyr, Phc, Leu, Val or Lyo; 

Xaa at position 43 is Aon or Gly; 

Xaa at position 44 is Leu, Scr, Asp, Arg, Gin, Val, or 
Cyo; 

Xaa at position 4 5 is Glu Tyr, Hio, Leu, Pro, or Arg; 
Xaa at pooition 46 is Ala, Scr, — Pro, Tyr, Asn, — or Thr; 
Xaa at position 47 is Phc, Aon, Glu, Pro, Lyo, Arg, or 
Scr; 

Xaa at pooition 48 io Aon, Hio, Val, Arg, Pro, Thr, Aop, 
or lie; 

Xaa at position 49 is Arg, Tyr, Trp, Lyo, Scr, Hio, Pro, 
or Val; 

Xaa at pooition 50 io Ala, Aon, — Ptt-, — £e*^ — or Lyo; 

Xaa at position 51 is Val, Thr, Pro, Hio, Leu, Phc, or 

Scr; 

Xaa at position 52 is Lyo, lie, Arg, Val, Aon, Glu, or 
Scr; 

Xaa at pooition 53 io Scr, Ala, Phc, Val, Gly, Aon, lie, 
Pro, — or His; 

Xaa at position 54 is Leu, Val, Trp, Scr, — tier — Phc, Thr, 
or His; 

Xaa at position 55 is Gin, Ala, Pro, Thr, Glu, Arg, Trp, 
Gly, — or Leu; 

Xaa at position 56 is Aon, Leu, Val, Trp, — Pro, or Ala; 
Xaa at position 57 is Ala, Met, Leu, — Pro, Arg, Glu, Thr, 
Gin, — Trp, — or Aon; 
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Xaa at position 58 is Scr, Glu, Met, Ala, His, Ag n , Arg, 
or Asp; 

Xaa at position 59 is Ala, Glu, Asp, Leu, — Scr, Gly, Thr, 
or Arg; 

Xaa at position 60 is lie, Met, Thr, — Pro, Arg, Gly, Ala; 

Xaa at position 61 is Glu, Lys, Gly, Asp, Pro, Trp, Arg, 
Scr, — Gin, — or Leu; 

Xaa at position 62 is Scr, Val, Ala, Aon, Trp, Glu, — Pro, 
Gly, — or Asp; 

Xaa at position 63 is lie, — Scr, Arg, Thr, — or Leu; 

Xaa at position 64 is Leu, Ala, Scr, Glu, — Phc, Gly, or 

Arg; 

Xaa at position 65 is Lys, Thr, Gly, Asn, Met, Arg, lie, 
or Asp; 

Xaa at position 66 is Asn, Trp, Val, Gly, Thr, Leu, Glu, 
or Arg; 

Xaa at position 67 is Leu, Gin, Gly, Ala, Trp, Arg, Val, 
or Lyo; 

Xaa at position 68 is Leu, Gin, Lys, Trp, Arg, Asp, Glu, 

Asn, His, Thr, Scr, Ala, Tyr, Phc, lie, Met or Val; 

Xaa at position 69 is Pro, Ala, Thr, Trp, Arg, or Met; 

Xaa at position 70 is Cys, Glu, Gly, Arg, Met, or Val; 

Xaa at position 71 is Leu, — Asn , — Val, — or Gin; 

Xaa at position 72 is Pro, Cys, Arg, Ala, or Lys; 

Xaa at position 73 is Leu, — Scr, Trp, — or Gly; 

Xaa at position 74 is Ala, Lys, Arg, Val, or Trp; 

Xaa at position 75 is Thr, Asp, Cys, Lou, Val, Glu, His, 

Asn, — or Scr; 

Xaa at position 76 is Ala, Pro, Scr, Thr, Gly, Asp, lie, 
or Met; 

Xaa at position 77 is Ala, Pro, Scr, Thr, Phc, Leu, Asp, 
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or Hio; 

Xaa at position 78 is Pro, — Phc, Arg, — Ser, Lyo, — Hio, Ala, 
Gly, — lie or Leu; 

Xaa at position 79 is Thr, Aop, — Ser, Aon, — Pro, Ala, — Leu, 
or Arg; 

Xaa at pooition 80 io Arg, lie, Ser, Clu, Leu, Val, Gin, 
Lyo , — Hio, — Ala or Pro; 

Xaa at pooition 81 io Hio, — Gin-? — Pro, Arg, Val, — Leu, — Gly, 

Thr, Aon, Lyo, Ser, Ala, Trp, Phc, lie or Tyr; 

Xaa at position 82 io Pro, Lyo, Tyr, Gly, — — or Thr; 

Xaa at pooition 83 io lie, Val, Lyo, Ala, or Aon; 

Xaa at pooition 8 4 io Hio, — lie, Aon, Leu, Aop, Ala, — Thr, 

Glu, Gin, Ser, Phc, Met, Val, Lyo, Arg, Tyr or Pro; 

Xaa at pooition 85 io 11c, Leu, Arg, Aop, Val, — Pro, Gin, 
Gly, — Scr , — Phc, — or Hio; 

Xaa at pooition 86 io Lyo, — Tyr, Leu, Hio, Arg, — tie-f — Scr, 
Gif*7 — Pro; 

Xaa at pooition 87 is Asp, Pro, Met, Lys, Hio, Thr, Val, 

Tyr, Clu, Aon, Scr, Ala, Gly, — 11c, Leu or Gin; 

Xaa at position 88 io Gly, — Leu, Glu, Lyo, — Scr, — ? L yr- ? — or 1 
Pro; 

Xaa at pooition 89 io Aop, — or Scr; 

Xaa at pooition 90 is Trp, Val, Cyo, Tyr, Thr, Met, Pro, 
Leu, Gin, — Lyo, Ala, — Phc, or Gly; 

Xaa at pooition 91 io Asn, — Pro, Ala, — Phe-^ — Scr, Trp, Gin, 
Tyr, — Leu, — Lyo, — lie, Aop, — or Hio; 

Xaa at pooition 92 io Glu, Scr, Ala, Lyo, Thr, lie, Gly, 
or Pro; 

Xaa at pooition 94 io Arg, Lyo, Aop, Leu, Thr, — lie, Gin, 
Hi-&7 — Scr, Ala, — or Pro; 

Xaa at pooition 95 is Arg, Thr, — Pro, Glu, Tyr, Leu, — S cr, 
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or Gly; 

Xaa at position 96 io Lyo, Aon, — Thr , — Leu, — Gin, Arg, 
Hio, Glu, Ser, Ala or Trp; 

Xaa at pooition 97 io Leu, — lie, Arg, Aop, — or Met; 

Xaa at pooition 98 io Thr, Val, Gin, Tyr, Glu, Hio, Ser, 

or Phc; 

Xaa at pooition 99 io Phc, Ser, Cyo, Hio, Gly, Trp, Tyr, 
Asp , — Lyo, Lou, — lie, Val or Aon; 

Xaa at pooition 100 io Tyr, Cyo, Hio, Ser, Trp, Arg, or 
Leu; 

Xaa at pooition 101 io Leu, Aon, Val, Pro, Arg, Ala, Hio, 
Thr, — Trp, — or Met; 

Xaa at pooition 102 io Lyo, Leu, Pro, Thr, Met, Aop, Val, 

Glu, Arg, Trp, Ser, Aon, Hio, Ala, Tyr, Phc, Gin, or 

I-iet- 

Xaa at pooition 103 io Thr, Ser, Aon, lie, Trp, Lyo, or 
Pro; 

Xaa at pooition 10 4 io Leu, Ser, Pro, Ala, Glu, Cyo, Aop, 
or Tyr; 

Xaa at pooition 105 io Glu, Ser, Lyo, Pro, Leu, Thr, Tyr, 
or Arg; 

Xaa at pooition 106 io Aon, Ala, — Pro, Lou, — Hio, Val, — ene 
G±*h- 

Xaa at pooition 107 io Ala, Ser, lie, Aon, Pro, Lyo, Aop, , 
or Gly; 

Xaa at pooition 108 io Gin, Ser, Met, Trp, Arg, Phc, — Pro, 
Hio, — lie, Tyr, — or Cyo; 

Xaa at pooition 109 io Ala, Met, Glu, Hio, Ser, Pro, Tyr, 
or Leu; 

and which can additionally have Met — or Mot - Ala — preceding the 
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amino acid in position 1; and wherein from 4 to 4 4 of the amino 
acids designated by Xaa arc different from the corresponding 
native amino acids of (1 - 133) human intcrlcukin - 3; 

A colony stimulating factor selected from the group 

consisting of CM - CSF, CSF 1, C - CSF, Meg CSF (more recently 
referred to as c - mpl ligand) , M CSF, erythropoietin (EPO) , IL - 1, 
IL 4, IL - 2, IL 5, IL 6, 1L 7, 1L 8, IL 9, IL 10, IL 11, IL 12, 
IL - 13, LIT, flt3/flk2, human growth hormone, B cell growth 
factor, B cell differentiation factor, — eosinophil 
differentiation factor and stem cell factor — (SCF) ; and 
At least one non - toxic pharmaceutical^ acceptable carrier. 

6 (withdrawn) . A composition of claim 5, — wherein said 
human intcrlcukin-3 mutant polypeptide is of the Formula: 

Asn Cys Xaa Xaa Xaa lie Xaa Glu Xaa Xaa Xaa Xaa Leu Lys Xaa 
-4 5 1& 

Xaa, Xaa Xaa Xaa Xaa Xaa Asp Xaa Xaa Asn Leu Asn Xaa Glu Xaa 
2-6 2% 3£ 

Xaa Xaa lie Leu Met Xaa Xaa Asn Leu Xaa Xaa Xaa Asn Leu Glu 
3r% 4€ 4# 

Xaa Phc Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Xaa Xaa Xaa lie 
be 

Glu Xaa Xaa Leu Xaa Xaa Leu Xaa Xaa Cys Xaa Pro Xaa Xaa Thr 
&5 7£ : 

Ala Xaa Pro Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Asp Xaa 
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&e 

Xaa Xaa Phc Xaa Xaa Lys Leu Xaa Phc Xaa Xaa Xaa Xaa Leu Glu 
9% im 3rO£ 

Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 5] 

HrG 

wherein 

Xaa at position 3 is Ser, Cly, Asp, Met, or Gin; 

Xaa at position 4 io Asn, — Hi-s-7 — or lie; 

Xaa at position 5 io Met or lie; 

Xaa at position 7 is Asp or Glu; 

Xaa at position 9 is lie, Ala, Leu, or Cly; 

Xaa at position 10 is lie, Val, — or Leu; 

Xaa at position 11 is Thr, His, Gin, — or Ala; 

Xaa at position 12 is His or Ala; 

Xaa at position 15 is Gin, Asn, — or Val; 

Xaa at position 16 is Pro, — Gly, — or Gin; 

Xaa at position 17 is Pro, Asp, Cly, — or Gin; 

Xaa at position 18 is Leu, Arg, Gin, Asn, Gly, Ala, or 

Gi^ty- 

Xaa at position 19 is Pro or Glu; 

Xaa at position 20 is Leu, Val, Gly, Ser, Lys, Ala, Arg, 
Gin, Glu, lie, Phc, Thr or Met; 

Xaa at position 21 is Leu, Ala, Asn, — Pro, Gin, — or Val; 

Xaa at position 23 is Phc, Ser, — Pro, or Trp; 

Xaa at position 24 is Asn or Ala; 

Xaa at position 28 is Gly, Asp, Scr, Cys, Ala, Asn, — lie, 

Leu, Met Tyr or Arg; 

Xaa at position 30 is Asp or Glu; 
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Xaa at position 31 is Gin, Val, Met, Leu, Thr, Ala, Asn, 
Glu, — Ser or Lyo; 

Xaa at position 32 is Aop, Phc, Ser, Thr, Ala, Aon, Gin, 

Glu, His, — lie, Lys, Tyr, Val or Cys; 

Xaa at position 36 is Glu, Ala, Asn, — Ser or Asp; 

Xaa at position 37 is Asn, Arg, Met, Pro, Ser, Thr, or 

Hi-s-r 

Xaa at position 40 is Arg or Ala; 

Xaa at position 4 1 is Arg, Thr, Val, Lou, or Gly; 

Xaa at position 4 2 is Pro, Gly, Ser, Gin, Ala, Arg, Asn, 

Glu, Leu, Thr, Val or — Lys; 

Xaa at position 46 is Ala or Ser; 

Xaa at position 48 is Asn, — Pro, Thr, or lie; 

Xaa at position 4 9 is Arg or Lys; 

Xaa at position 50 is Ala or Asn; 

Xaa at position 51 is Val or Thr; 

Xaa at position 52 is Lys or Arg; 

Xaa at position 53 is Ser, — Phc, — or His; 

Xaa at position 54 is Lou, — lie, Phc, or His; 

Xaa at position 55 is Gin, Ala, Pro, Thr, Glu, Arg, or 

Giyf- 

Xaa at position 57 is Ala, — Pro, or Arg; 

Xaa at position 58 is Ser, Glu, Arg, or Asp; 

Xaa at position 59 is Ala or Leu; 

Xqq at position 62 is Ser, Val, Ala, Asn, Glu, Pro, or 
Giyt- 

Xaa at position 63 is lie or Leu; 

Xaa at position 65 is Lys, Thr, Gly, Asn, Met, Arg, lie, 
G ly , — or Asp; 

Xaa at position 66 is Asn, — Gly, Glu, — or Arg; 

Xaa at position 68 is Leu, Gin, Trp, Arg, Asp, Ala, Asn, 
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Glu, Hio, lie, Met, Phc, Gcr, Thr, Tyr or Vol; 



fea- 




position 


-69- 


is 


Pro 
Leu 


-ene- 


Thr; 
Val; 


Xaa- 




position 


-3-3- 




Leu 


-er- 


Ser; 






position 


-34- 


-4re- 


Ala 


-e^ 






-ap- 


position 
position 




-4-5- 






Trp; 
Pro; 



Xaa at position 79 is Thr, Asp, Ser, Pro, Ala, Leu, or 
Arg; 

Xaa at position 81 is His, Pro, Arg, Val, Leu, Gly, Asn, 

Phc, Ser or Thr; 

Xaa at position 82 is Pro or Tyr; 
Xaa at position 83 is lie or Val; 

Xaa at position 84 is His, — lie, Asn, Leu, Ala, Thr, — Leu, 

Arg, Gin, Leu, Lys, Met, Ser, Tyr, Val or Pro; 

Xaa at position 85 is lie, — Leu, — or Val; 

Xaa at position 86 is Lys, Arg, lie, Gin, — Pro, or Ser; 

Xaa at position 87 is Asp, Pro, Met, Lys, His, Thr, Asn, 

lie, — Leu or Tyr; 

Xaa at position 90 is Trp or Leu; 

Xaa at position 91 is Asn, Pro, Ala, Ser, Trp, Gin, Tyr, 

Lou, — Lys, — lie, — Asp, — or Hio; 

Xaa at position 92 is Glu, — or Gly; 

Xaa at position 94 is Arg, Ala, or Ser; 

Xaa at position 95 is Arg, Thr, Glu, Leu, or Ser; 

Xaa at position 98 is Thr, Val, or Gin; 

Xaa at position 100 is Tyr or Trp; 

Xaa at position 101 is Leu or Ala; 

Xaa at position 102 is Lys, Thr, Val, Trp, Ser, Ala, His, 

Me4rr — Phc, Tyr or lie; 

Xaa at position 103 is Thr or Ser; 

Xaa at position 106 is Asn, — Pro, Leu, — His, — Val, — or Gin; 
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Xaa at position 107 is Ala, Scr, — lie, Asn, — Pro, Aop, — ene 
Gty^ 

Xaa at position 108 io Gin, Scr, Met, Trp, Arg, — Ph^ — Pro, 
His, — lie, — Tyr , — or Cyo; 

Xaa at position 109 io Ala, Met, Glu, — H-i-s-^ — Se-£^ — Pro, Tyr, 
or Leu; 

which can additionally have Met — or Mot - Ala - preceding the amino 
acid in pooition 1; — and wherein from 4 to 35 of the amino acido 
designated by Xaa are different from the corresponding amino 
acids of native human intcrlcukin - 3 . 

7 (withdrawn) . A compooition of claim 6, — wherein sa i d 
human intcrlcukin - 3 mutant polypeptide is of the Formula: 

Asn Cys Xaa Xaa Met lie Aop Glu Xaa lie Xaa Xaa Leu Lys Xaa 
-4 S W i& 

Xaa Pro Xaa Pro Xaa Xaa Asp Phc Xaa Aon Leu Asn Xaa Glu Asp 
■ 2Q 2% 3£ 

Xaa Xaa lie Leu Met Xaa Xaa Asn Leu Arg Xaa Xaa Aon Lou Glu 
3-5 W 4£ 

Ala Phe Xaa Arg Xaa Xaa Lys Xaa Xaa Xaa Asn Ala Scr Ala lie 
: SQ &5 60- 

Glu Xaa Xaa Leu Xaa Xaa Leu Xaa Pro Cyo Lou Pro Xaa Xaa Thr 
&% 73 7£ 

Ala Xaa Pro Xaa Arg Xaa Pro lie Xaa Xaa Xaa Xaa Gly Aop Trp 
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&9 4§ 9& 

Xaa GIu Pho Xaa Xaa Lyo Leu Xaa Phc Tyr Lou Xaa Xaa Lou Clu 
&5 10£ 34^ 

Xaa Xaa Xaa Xaa Gin Gin [SEQ ID NO: 6] 

149 

wherein 

Xaa at position 3 is Sor, — Gly, — Asp, — or Gin; 

Xaa at position 4 io Aon, — Hies, — or lie; 

Xaa at position 9 is lie, — Ala, — Leu, — or Gly; 

Xaa at position 11 io Thr, — His, — or Gin; 



Xa-a- 


-a%- 


pooition 


44- 
45- 


4-s- 
4-s- 


4i4s- 
-G4n- 


-e* 1 - 


Ala; 
Asn; 


Xaa- 
Xaa- 


-at- 
-at- 


position 
position 


4r6- 


-4s- 


Pro 


-ar- 
-e* 1 - 


-G4y^- 



Xaa at position 18 io Leu, Arg, Asn, — or Ala; 

Xaa at position 20 io Leu, Val, — Ser, Ala, Arg, — Gin, — Clu, 

lie, Phc, Thr or Met; 

Xaa -at position 21 io Leu, Ala, Aon, — or Pro; 

Xaa at position 24 io Aon or Ala; 

Xaa at pooition 28 io Gly, Aop, Ser, Ala, Aon, — lie, Leu, 
Met , — Tyr or Arg; 

Xaa at position 31 io Gin, Val, Met, Leu, Ala, Aon, Glu or 
Lys ; 

Xaa at position 32 io Aop, — Pho, — Ser, Ala, — Gin, — Clu, — Hio, 
Val or Thr; 

Xaa at pooition 36 io Glu, — Aon, — Ser or Asp; 

Xaa at pooition 37 io Aon, Arg, — Pro, — Thr, — or His; 

Xaa at position 4 1 is Arg, — L eu , — or Gly; 

Xaa at position 42 is Pro, — Gly, — Ser, Ala, Asn, — Val, — Leu or 
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GifH- 

Xaa at position 4 8 io Aon, — Pro, — or Thr; 

Xaa at position 50 io Ala or Aon; 

Xaa at pooition 51 io Val or Thr; 

Xaa at pooition 53 io Ser or Phc; 

Xaa at pooition 5 4 io Leu or Phc; 

Xaa at position 55 io Gin, Ala, — Glu, — or Arg; 

Xaa at pooition 62 io Ser, Val, Aon, — Pr^ — or Cly; 

Xaa at pooition 63 io lie or Leu; 

Xaa at pooition 65 io Lyo, Aon, — Met, Arg, — lie, — or Cly; 
Xaa at pooition 66 io Aon, Cly, Glu, or Arg; 
Xaa at pooition 68 io Leu, — G-tftT — Trp, Arg, Aop, Aon, Glu, 
Ilio, Met, Phc, Ser, Thr, Tyr or Val; 



Xee- 


-a-fc- 


pooition 


-3-3- 
-34- 


-±-s- 
is 


Lcu 
Ala 




Scr ; 


X-aa- 


-a-fe- 


pooition 
pooition 


-7-7— 


-±-S- 


-TVia- 


-e-r- 


Trp; 
Pro; 



Xaa at pooition 79 io Thr, — Aop, — or Ala; 

Xaa at pooition 81 io His, — Pro, Arg, Val, Cly, Aon, Ser or 
Thr; 

Xaa at position 84 io Hio, — lie, Aon, Ala, Thr, Arg, — Gin, 

Glu, Lyo, Met, — Ser, Tyr, Val or Leu; 

Xaa at pooition 85 is lie or Leu; 

Xaa at pooition 86 is Lyo or Arg; 

Xaa at pooition 87 is Asp, — Pro, — Met, — Lyo, — Hio, — Pro, Asn, 
lie, — Leu or Tyr; 

Xaa at pooition 91 io Aon, — Pro, — Ser^ — lie or Aop; 

Xaa at pooition 9 4 io Arg, Ala, — or Ser; 

Xaa at pooition 95 io Arg, — Thr, — Glu, — Leu, — or Ser; 

Xaa at pooition 98 io Thr or Gin; 

Xaa at pooition 102 io Lyo, Val, — Trp, — or lie; 

Xaa at pooition 103 io Thr, Ala, Hio, — Phc, Tyr or Ser; 

\ 
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Xaa at position 106 io Asn, — Pro, — Leu, — His, — Val, — or Gin; 
Xaa at position 107 io Ala, — Ser, — lie, — Pro, — or Asp; 
Xaa at position 108 is Gin, Met, Trp, — Bhe^ — Pro, His, — lie, 
or Tyr; 

Xaa at position 109 is Ala, Met, Glu, — Ser, — or Leu; 

and which can additionally have Met — or Mot - Ala — preceding the 
amino acid in position 1; — and wherein from 4 to 26 of the amino 
acids designated by Xaa arc different from the corresponding 
amino acids of native — (1 - 133) human intcrlcukin - 3 , 

8 (withdrawn) . The composition of claim 7, — wherein 
said human intcrlcukin - 3 mutant polypeptide is of the Formula: 



Xaa at position 17 is Ser, — Lys, Asp, Met, — Gin, — or Arg; 
Xaa at position 18 is Asn, — Hi s, — Leu, — lie, — Phe, Arg, — or 1 
Gifhr 

Xaa at position 19 is Met, Arg, — Cly, Ala, — or Cys; 
Xaa at position 20 is lie, Cys, Gin, Glu, Arg, — P&a-, — 
Aie^r 

Xaa at position 21 is Asp, — Phe, — Lys, Arg, Ala, — Gly, — 

Vai#- 

Xaa at position 22 is Glu, — Trp, — Pro, — Ser, Ala, — His, — ene 
G±y^ 

Xaa at position 23 is lie, Ala, — Gly, — Trp, — L ys, — Leu, — Ser, 
or Arg; 

Xaa at position 2 4 is lie, Cly, Arg, or Ser; 

Xaa at position 25 is Thr, — His, — Gly, Gin, Arg, — Pro, — ene 

AiarT" 

Xaa at position 26 is His, — Thr, — Phe, — Gly, Ala, — or Trp; 
Xaa at position 27 is Leu, — Gly, — Arg, — T hr , — Ser, — or Ala; 
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Xaa at position 28 io Lyo, Lou, Gin, Cly, Pro, Val or Trp; 
Xaa at pooition 29 io Cln, Aon, — Pro, Arg, — or Val; 
Xaa at position 30 is Pro, His, Thr, Cly, Aop, Gin, Ser, 
Leu, — or Lyo; 

Xaa at position 31 io Pro, Aop, Cly, Arg, — L ou , — or Cln; 
Xaa at pooition 32 io Leu, Arg, Gin, Aon, Gly, Ala, or 
&3-fchr 

Xaa at pooition 33 io Pro, Lou, Gin, Thr, or Glu; 

Xaa at pooition 3 4 io Leu, Gly, — Se^ — or Lyo; 

Xaa at pooition 35 io Leu, Ala, — Gly, Aon, — Pro, — or Gin; 

Xaa at pooition 36 io Aop, Leu, or Val; 

Xaa at pooition 37 io Phc, — Ser^ — or Pro; 

Xaa at pooition 38 io Aon, — or Ala; 

Xaa at pooition 4 0 io Leu, Trp, — or Arg; 

Xaa at pooition 41 io Aon, Cyo, Arg, Leu, Hio, Met, — Pro; 
Xaa at pooition 42 io Gly, Aop, Ser, Cyo, — or Ala; 
Xaa at pooition 42 io Glu, Aon, Tyr, Leu, — Phc, Aop, Ala, 
Cyo, — or Ser; 

Xaa at pooition 4 4 io Aop, Ser, Leu, Arg, Lyo, Thr, Met, 
Trp, — or Pro; 

Xaa at pooition 45 io Gin, Pro, Phc, Val, Met, Leu, Thr, 
Lyo, — or Trp; 

Xaa at pooition 46 io Aop, — Pher — Ser, Thr, Cyo, — or Gly; 
Xaa at position 47 io llo, Gly, Ser, Arg, Pro, or Hio; 
Xaa at pooition 4 8 io Leu, Ser, Cyo, Arg, Hio, — Phc, or 
Aon; 

Xaa at pooition 4 9 io Met, Arg, Ala, Gly, — Pro, Aon, Hio, 
or Aop; 

Xaa at pooition 50 io Glu, Leu, Thr, Aop, or Tyr; 

Xaa at pooition 51 io Aon, Arg, Met, Pro, Scr, Thr, or 

Hio; 
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Xaa at position 52 is Aon, His, Arg, Leu, Cly, Ser, or 
Thr ; 

Xaa at pooition 53 is Leu, Thr, Ala, Cly y Glu, Pro, Lys, 
Ser, — enr-f- 

Xaa at position 54 is Arg, Asp, — lie, Ser, Val, Thr, Gin, 
or Leu; 

Xaa at position 55 is Arg, Thr, Val, Ser, Leu, or Gly; 

Xaa at position 56 is Pro, Gly, Cys, Ser, Gin, or Lys; 

Xaa at position 57 is Asn or Gly; 

Xaa at position 58 is Leu, — Ser, Asp, Arg, Gin, Val, — en? 
C y s; 

Xaa at position 59 is Glu Tyr, His, Leu, Pro, or Arg; 
Xaa at position 60 is Ala, Ser, Tyr, Asn, or Thr; 
Xaa at position 61 is Phc, Asn, Glu, Pro, Lys, Arg, or 
Ser; 

Xaa at position 62 is Asn His, Val, Arg, Pro, Thr, or lie; 
Xaa at position 63 is Arg, Tyr, Trp, Ser, Pro, or Val; 
Xaa at position 64 is Ala, Asn, Ser, or Lys; 
Xaa at position 65 is Val, Thr, Pro, His, Leu, Phc, or 
Ser; 

Xaa at position 66 is Lys, — lie, Val, Asn, Gl u, or Ser; 
Xaa at position 67 is Ser, Ala, Phc, Val, Gly, Asn, lie, 
Pro, — or His; 

Xaa at position 68 is Leu, Val, Trp, Ser, Thr, or His; 
Xaa at position 69 is Gin, Ala, Pro, Thr, Arg, Trp, Gly, 
or Leu; 

Xaa at position 70 is Asn, Leu, Val, Trp, Pro, or Ala; 
Xaa at position 71 is Ala, Mot, Leu, Arg, Glu, Thr, Gin, 
Trp, — or Asn; 

Xaa at position 72 is Ser, Glu, Mot, Ala, His, Asn, Arg, 
or Asp; 
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Xaa at position 73 io Ala, Clu, Aop, Leu, Ser, Gly, Thr, 
or Arg; 

Xaa at pooition 74 io lie, Thr, Pro, Arg, Gly, Ala; 

Xaa at position 75 io Clu, Lyo, Gly, Aop, Pro, Trp, Arg, 
S e r, — or Leu; 

Xaa at pooition 76 io Ser, Val, Ala, Aon, Trp, Glu, Pro, 
Gly, — or Aop; 

Xaa at pooition 77 io Ilo, — Ser, Arg, — or Thr; 
Xaa at position 78 io Leu, Ala, Ser, Glu, Gly, or Arg; 
Xaa at pooition 79 io Lyo, Thr, Gly, Aon, Met, lie, or 
Aop; 

Xaa at pooition 80 io Aon, Trp, Val, Gly, Thr, Leu, or 
Arg; 

Xaa at pooition 81 io Leu, Gin, Gly, Ala, Trp, Arg, or 
Lyo; 

Xaa at pooition 82 io Leu, Gin, Lyo, Trp, Arg, — or Aop; 

Xaa at pooition 83 io Pro, Thr, Trp, Arg, or Met; 

Xaa at pooition 84 io Cyo, Glu, Gly, Arg, Met, or Val; 

Xaa at pooition 85 io Lou, Aon, — or Gin; 

Xaa at pooition 86 io Pro, Cyo, Arg, Ala, — or Lyo; 

Xaa at pooition 87 io Lou, — Ser, — Trp, — or Gly; 

Xaa at pooition 88 io Ala, Lyo, Arg, Val, or Trp; 

Xaa at pooition 89 io Thr, Aop, Cyo, Leu, Val, Clu, Hio, 

or Aon; 

Xaa at pooition 90 io Ala, Ser, Aop, lie, or Met; 

Xaa at pooition 91 io Ala, Ser, Thr, Phc, Lou, Aop, or 

H4hs-t 

Xaa at pooition 92 io Pro, Phc, Arg, Ser, Lyo, Hio, or 
Leu; 

Xaa at pooition 93 io Thr, Aop, Ser, Aon, Pro, Ala, Leu, 
or Arg; 
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Xaa at pooition 94 io Arg, He, Scr, Glu, Leu, Val, or 
Pro; 

Xaa at pooition 95 io Hio, Gin, Pro, Val, Leu, Thr or Tyr; 
Xaa at pooition 96 io Pro, Lye, Tyr, Gly, He, or Thr; 
Xaa at pooition 97 io lie, Lyo, Ala, or Aon; 
Xaa at pooition 98 io Hio, lie, Aon, Leu, Aop, Ala, Thr, 
or Pro; 

Xaa at pooition 99 io He, Arg, Aop, Pro, Gin, Gly, Phc, 
or Hio; 

Xaa at pooition 100 io Lyo, Tyr, Leu, Hio, He, Scr, Gin, 
or Pro; 

Xaa at pooition 101 io Aop, Pro, Met, Lyo, Hio, Thr, Val, 
Tyr, — or Gin; 

Xaa at pooition 102 io Gly, Leu, Glu, Lyo, Scr, Tyr, or 
Pro; 

Xaa at pooition 103 io Aop, or Scr; 

Xaa at pooition 104 io Trp, Val, Cyo, Tyr, Thr, Met, Pro, 
Leu, Gin, Lyo, Ala, — Phc, or Gly; 

Xaa at pooition 105 io Aon, Pro, Ala, Phc, Scr, Trp, Gin, 
Tyr, — Leu, — Lyo, — He, — or Hio; 

Xaa at pooition 106 io Glu, Scr, Ala, Lyo, Thr, He, Gly, 
or Pro; 

Xaa at pooition 108 io Arg, Aop, Leu, Thr, 11c, or Pro; 
Xaa at pooition 109 io Arg, Thr, Pro, Glu, Tyr, Leu, Scr, 
or Gly. — 

9 (withdrawn) . A compooition of claim 8, wherein oaid 
human intcrlcukin - 3 mutant polypeptide is* of the Formula: 

1 5 t£ 

-{Met-hft Ala Pro Met Thr Gin Thr Thr Scr Leu Lyo Thr 
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±5 20 



Scr 

25— 


Trp 




Aon 


Cyo 


Scr 

-3-q— 


-Xaa- 


-Xaa- 


-Xaa- 


Asp 


-Gitt- 
£5 


-iie- 






Hio 


Lcu 




Xaa 


Pro 


Pro 


Xqq 


Pro 


Xqq 


T nn 




Xqq 


Xaa- 




-4-6— 


Lyo 








-45— 


















Xdq 






Xqq 




-lie- 


Leu 


-4fea- 


-G_U* 


Xaa- 


Aon 


Leu 


Aon 






Aop 

IT 




-Asp 
















Xqq 




Aon 


Lgu 


ifeta- 


-i^aa- 


-Bhe- 


-44aa- 




Xaa- 


Aon 


Leu Arg 






-iS— 








-i5 






Aia- 






-Xaa- 


Leu 




Aon 


-A±a- 




-^aa- 


-iie- 


-Giu- 








Lyo 


-&9— 










-85- 










iie- 


Lcu 




Aon 


Leu 


Xqq 


Pro 




-*aa- 


Pro 


Xqq 


Xqq 


Thr 






-Xea- 






-95— 




Cyo 






ift& 






Aia- 


~^aa~ 


Pro 






Xqq 


Pro 


-S±€- 


-Xaa- 


^ie- 


-X-aa- 


v- - 


r.i w 






-105- 




Arg 






tiO— 
















-G±u- 


-Pfee- 




-Xaa- 




Lou 


-Xaa- 


-Phe- 


Tyr 


Leu 


Asp- 


Trp 


-Xae- 






Arg 




Lyo 




135 








Xaa- 


-Xaa- 


Leu 








-Gift- 


-Xa-a- 


-Gift 


-Gift- 


Thr 


Thr 


Leu 



130 

Scr Leu Ala lie Phc [SEQ ID NO: 7] 



wherein m io 0 or 1; Xqq at pooition 18 io Aon or lie; Xqq at 
pooition 19 io Met, Ala or lie; Xaa at position 20 io lie, — E^e 
or lie; Xaa at pooition 23 io lie, Ala or Leu; Xaa at pooition 
25 io Thr or Hio; Xaa at pooition 29 io Gin, Arg, Val or lie; 
Xaa at pooition 32 io Leu, Ala, Aon or Arg; Xaa at pooition 34 
io Leu or Scr; Xaa at pooition 37 io Phc, — Pro, — or Scr; Xaa at 
pooition 38 io Aon or Ala; Xaa at pooition 4 2 io Gly, Ala, — Scr, 
Aop or Aon; Xaa at pooition 45 io Gin, Val, or Met; Xaa at 
pooition 4 6 io Aop or Ser; Xaa at pooition 4 9 io Met, — lie, — Lett 
or Aop; Xaa at pooition 50 io Glu or Aop; Xaa at pooition 51 io 
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Aon Arg or Scr; Xaa at pooition 55 is Arg, — he&-, — or Thr; Xaa at 
pooition 56 io Pro or Ser; — Xaa at pooition 59 is Clu or Leu; Xaa 
at pooition 60 is Ala or Scr; Xaa at position 62 is Aon, — Val or 
Pro; Xaa at pooition 63 io Arg or Hio; Xaa at pooition 65 io Val 

or Scr; Xaa at pooition 67 io Scr, Aon, Hio or Gin; Xaa at 

pooition 69 io Gin or Clu; Xaa at pooition 73 io Ala or Cly; Xaa 
at pooition 76 io Scr, Ala or Pro; Xaa at pooition 79 io Lyo, 
Arg or Scr; Xaa at pooition 82 io Leu, Clu, Val or Trp; Xaa at 
pooition 85 io Leu or Val; Xaa at pooition 87 io Leu, — Scr, — Tyr ; 
Xaa at pooition 88 io Ala or Trp; Xaa at pooition 91 io Ala or 
Pro; Xaa at pooition 93 io Pro or Scr; Xaa at pooition 95 io Hio 
or Thr; Xaa at pooition 98 io Hio, — lie, — or Thr; Xaa at pooition 
100 io Lyo or Arg; Xaa at pooition 101 io Aop, Ala or Met; — Xee 
at pooition 105 io Aon or Clu; Xaa at pooition 109 io Arg, Clu 
or Leu; Xaa at pooition 112 io Thr or Gin; Xaa at pooition 116 
io Lyo, Val, Trp or Scr; Xaa at pooition 117 io Thr or Scr; Xaa 
at pooition 120 io Aon, — Gin, — or Hio; Xaa at pooition 123 io Ala 
or Clu; with the proviso that from four to forty - four of the 
amino acido dcoignatcd by Xaa arc different from the 
corrcoponding amino acido of native human intcrlculcin - 3 . 

10 (withdrawn) . The compooition of claim 9, — wherein 
oaid human intcrlcukin - 3 mutant polypeptide io of the Formula: 

1 5 t& 

(Mctftt - AlQ ft-f p Aon Cyo Scr Xaa Xaa Xaa Aop Glu Xaa lie 

tS = 20 

Xaa Hio Leu Lyo Xaa Pro Pro Xaa Pro Xaa Leu Aop Xaa 

2% 30 3^ 

Xaa Aon Leu Aon Xaa Glu Aop Xaa Xaa lie Leu Xaa Clu 
4-0 4£ 
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Xaa- 


Aon 


Leu 


Arg 


-Xaa- 


-*E*a- 


Aon 


Lcu 




-Xaa- 


Phc 
60 


Xqq Xqq 


Aia- 






Xqq 


Lcu 


-^aa- 


Aon 


-Aia- 


Scr 


-Xae- 


-i±e- 


Glu Xqq 




Xaa 


Lye 










-^9— 








7-§ 


£±e- 




44aa- 


Aon 


-^aa- 


-44aa- 


Pro 




44aa- 


Pro 


Xqq 


Ala Thr 




Leu 












Cyo 










Aia- 




Pro 


Xqq 




-Xaa- 


Pro 


-iie- 


Xqq 




Xqq 


Xqq Gly 




-^4aa- 






Arg 














100 


Aae- 


Trp 


-44aa- 




-Pke- 


Arg 


-4£aa- 


Lyo 


Leu 


-Xaa- 


Phc 


Tyr Leu 



Xaa Xaa Leu Glu Xaa Ala Cln Xaa Gin Gin [SEQ ID NO: 8] 

wherein m io 0 or 1; n io 0 or 1; p is 0 or 1; Xaa at position 4 
is Aon or lie; Xaa at position 5 io Met, Ala or lie: Xaa at 
position 6 io Ilc / — Pro or Leu; Xaa at pooition 9 io lie, — Ala or 
Leu; Xaa at pooition 11 io Thr or His; Xaa at position 15 is 
Cln, Arg, — Val or lie; Xaa at position 18 io Leu, Ala, Asn or 
Arg ; — Xaa at position 20 is Leu or Ser; Xaa at position 23 is 
Phc, — Pt^t — or Ser; Xaa at position 24 is Asn or Ala; Xaa at 
position 28 is Cly, Ala, — Ser, Asp or Asn; Xaa at position 31 is 
Gin, Val, — or Met; Xaa at position 32 io Aop or Ser; Xaa at 
pooition 35 io Met, — lie or Aop; Xaa at position 36 is Glu or 
Asp; — Xaa at position 37 is Asn, Arg or Ser; — Xaa at position 4 1 
is Arg, — Leu, — or Thr; Xaa at position 4 2 is Pro or Ser; Xaa at 
position 4 5 io Glu or Leu; Xaa at position 46 io Ala or Ser; Xaa 
at position 4 8 is Asn, — Val or Pro; Xaa at position 49 is Arg or 
His; Xaa at position 51 io Val or Ser; Xaa at pooition 53 is 
Ser, Asn, — His or Gin; Xaa at position 55 is Gin or Glu; Xaa at 
position 59 is Ala or Gly; Xaa at position 62 is Ser, Ala or 
Pro; Xaa at position 65 io Lyo, Arg or Ser; Xaa at pooition 67 
io Leu, — Glu, — or Val; Xaa at pooition 68 is Leu, — Glu, Val or 
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Trp; Xaa at position 71 is Leu or Val; Xaa at position 73 is 
Leu, Ser or Tyr; Xaa at position 74 io Ala or Trp; Xaa at 
position 77 is Ma or Pro; Xaa at position 79 is Pro or Ser; Xaa 
at position 91 is His or Thr; Xaa at position 84 is His, lie, or 
Thr; Xaa at position 86 is Lys or Arg; Xaa at position 87 is 
Asp, Ala or Met; Xaa at position 91 is Asn or Clu; Xaa at 
position 95 is Arg, Glu, Leu; Xaa at position 98 Thr or Gin; Xaa 
at position 102 is Lys, Val, Trp or Ser; Xaa at position 103 is 
Thr or Ser; Xaa at position 106 is Asn, Gin, or His; Xaa at 
position 109 is Ala or Glu; with the proviso that from four to 
forty - four of the amino acids designated by Xaa arc different 
from the corresponding amino acids of native — (15 125) human 
intcrlcukin - 3 . 

11 (withdrawn) . The composition of claim 10, wherein 
said human intcrlcukin - 3 mutant polypeptide is of the Formula: 



— : Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu Lys Arg 

Pro Pro Ala Pro Leu Leu Asp Pro Asn Asn Leu Asn Ala Clu Asp Val 
Asp lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu Ala Phc 
Asn Arg Ala Val Lys Ser Leu Gin Asn Ala Ser Ala lie Glu Ser lie 
Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg His Pro lie His 11c Lys Asp Gly Asp Trp Asn Glu Phc Arg Arg 
Lys Leu Thr Phc Tyr Leu Lys Thr Leu Glu Asn Ala Gin Ala Gin Gin 
[CEQ ID NO: 9] ; 

Asn Cys Ser lie Met lie Asp Glu lie lie His His Leu Lys Arg 

Pro Pro Asn Pro Leu Leu Asp Pro Asn Asn Leu Asn Ser Glu Asp Met 
Asp lie Leu Met Glu Asn Asn Leu Arg Arg Pro Asn Leu Glu Ala Phc 
Asn Arg Ala Val Lys Scr Leu Gin Asn Ala Ser Ala lie Glu Ser lie 
Leu Lys Asn Leu Leu Pro Cys Leu Pro Leu Ala Thr Ala Ala Pro Thr 
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Arg Hio Pro lie Hio lie Lye; Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Cln Gin 
[SEQ ID NO: 10] ; 

Aon Cyo Ser lie Met lie Asp Glu lie lie Hio Hio Leu Lyo Val 

Pro Pro Ala Pro Leu Leu Aop Ser Aon Aon Leu Aon Ser Glu Aop Met 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala Phc 
Aon Arg Ala Val Lyo Ser Leu Gin Aon Ala Ser Ala lie Glu Ser lie 
Leu Lyo Aon Leu Leu Pro Cyo Lou Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO: 11] ; 

Aon Cyo Ser Aon Met lie Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Lou Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Leu Ala Phc 
Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Ser Ala lie Glu Ser lie 
Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO: 12] ; 

Aon Cyo Scr Aon Met lie Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr Phc 
Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Ser Ala lie Glu Scr lie 
Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO: 13] ; 
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Aon Cyo Scr Aon Met lie Aop Glu lie He Thr His Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Asp Gin 
Asp He Leu Met Glu Arg Aon Leu Arg Thr Pro Aon Leu Leu Ala Phc 
Val Arg Ala Val Lyo Hio Leu Glu Aon Ala Ser Ala lie Glu Scr lie 
Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO:14] ; 

Aon Cyo Ser Aon Met 11c Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala Phc 
Aon Arg Ala Val Lyo Scr Leu Gin Aon Ala Scr Gly lie Glu Ala lie 
Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro Scr 
Arg Hio Pro lie 11c lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO: 15] ; 

Aon Cyo Scr Aon Met He Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Le u Glu Ala Phc 
Aon Arg Ala Val Lyo Scr Leu Gin Aon Ala Scr Gly lie Glu Ala lie 
Leu Arg Aon Leu Val Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro Scr 
Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO:16]; 

Aon Cyo Scr Aon Met lie Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala Phc 
Aon Arg Ala Val Lyo Scr Leu Gin Aon Ala Scr Ala lie Glu Scr lie 
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Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro He Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Glu 
Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin Gin 
[SEQ ID NO: 17] ; 

Aon Cyc Ser Aon Met lie Asp Glu lie lie Thr His Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala Phc 
Aon Arg Ala Val Lyo Ser Leu Gin Aon Ala Scr Ala lie Glu Ser lie 
Leu Lyo Aon Leu Leu Pro Cyo Lou Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Clu 
Lyo Leu Thr Phc Tyr Leu Val Scr Leu Glu Hio Ala Gin Glu Gin Gin 
[SEQ ID NO: 18] ; 

Aon Cyo Scr Aon Met lie Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala Phc 
Aon Arg Ala Val Lyo Scr Leu Gin Aon Ala Scr Gly lie Glu Ala lie 
Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro Scr 
Arg Hio Pro lie lie lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg Glu 
Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin Gin 
[SEQ ID MO: 19] ; 

Aon Cyo Ser Aon Met lie Aop Glu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Clu Aop Gin 
Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Clu Ala Phc 
Aon Arg Ala Val Lyo Scr Leu Gin Aon Ala Scr Gly lie Clu Ala lie 
Leu Arg Aon Leu Val Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro Scr 
Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg Glu 
Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Clu Gin Gin 
[SEQ ID NO:20] ; 
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Aon Cyo Ser Aon Mot lie Aop Clu lie lie Thr Hio Leu Lyo Gin 

Pro Pro Leu Pro Leu Leu Aop The Aon Aon Leu Aon Gly Glu Aop Gin 
Aop lie Leu Met Clu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala Pho 
Aon Arg Ala Val Lyo Ser Leu Gin Aon Ala Ser Gly lie Glu Ala lie 
Leu Arg Aon Leu Val Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro Ser 
Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg Clu 
Lyo Leu Thr Phe Tyr Leu Val Ser Leu Clu Hio Ala Gin Glu Gin Gin 
[S EQ ID NO:21] ; 

Aon Cyo Ser lie Met lie Aop Clu lie lie Hio Hio Leu Lyo Arg 

Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Clu Aop. Val 
Aop lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Ser Phc 
Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Ser Ala lie Glu Ser lie 
Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Clu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Cln Gin 
[SEQ ID NO:22] ; 

Aon Cyo Scr lie Met lie Aop Clu lie lie Hio Hio Leu Lyo Arg 

Pro Pro Aon Pro Leu Leu Aop Pro Aon Aon Leu Aon Scr Clu Aop Mot 
Aop lie Leu Met Glu Arg Aon Leu Arg Thr Pro Aon Leu Leu Ala Phc 
Val Arg Ala Val Lyo Hio Leu Clu Aon Ala Scr Ala lie Glu Scr lie 
Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Cln Ala Gin Gin 
[SEQ ID NO:23] ; 

Aon Cyo Scr lie Met He Aop Clu lie lie Ilia Hio Leu Lyo Val 

Pro Pro Ala Pro Leu Leu Aop Scr Aon Aon Leu Aon Scr Glu Aop Met 
Aop lie Leu Met Clu Arg Aon Leu Arg Leu Pro Aon Leu Leu Ala Phc 
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Va'l Arg Ala Val Lye Aon Leu Glu Aon Ala Ser Ala lie Glu Ser lie 
Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro Thr 
Arg Hio Pro He Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg Arg 
Lyo Leu Thr Pho Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin Gin 
[SEQ ID NO:24] ; 

Met Ala Aon Cyo Ser Aon Met lie Aop Glu lie lie Thr Hio Leu Lyo 
Gin Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop 
Gin Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala 
Phc Aon Arg Ala Val Lyo Ser Leu Gin Aon Ala Ser Gly lie Glu Ala 
lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Sor Ala Thr Ala Ala Pro 
Ser Arg Hio Pro lie He lie Lyo Ala Gly Aop Trp Gin Glu Pho Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO:25] ; 

Met Ala Aon Cyo Ser Aon Met lie Aop Glu lie lie Thr Hio Lou Lyo 
Gin Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Lou Aon Gly Glu Aop 
Gin Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala 
Phc Aon Arg Ala Val Lyo Ser Leu Cln Aon Ala Ser Gly lie Glu Ala 
lie Leu Arg Aon Leu Val Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro 
Ser Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Cln Glu Gin 
Cln [SEQ ID NO:26] ; 

Met Ala Aon Cyo Ser Aon Met lie Aop Glu lie lie Thr Hio Lou Lyo 
Gin Pro Pro Leu Pro Leu Leu Aop Phc Aon Aon Leu Aon Gly Glu Aop 
Gin Aop lie Leu Met Glu Aon Aon Leu Arg Arg Pro Aon Leu Glu Ala 
Phc Aon Arg Ala Val Lyo Scr Leu Gin Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Val Pro Cyo Lou Pro Ser Ala Thr Ala Ala Pro 
Scr Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Scr Leu Glu Hio Ala Gin Glu Gin 
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Gin [SEQ ID NO:27] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Glu Aop 
Val Aop lie Leu Met Glu Arg Aon Leu Arg Lou Pro Aon Leu Glu S e r 
Phe Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Ala lie Glu Scr 
lie Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro 
Thr Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phe Arg 
Arg Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin 
Gin [SEQ ID NO: 28] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Aon Pro Leu Leu Aop Pro Aon Aon Leu Aon Scr Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Thr Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Hio Leu Glu Aon Ala Scr Ala lie Glu Scr 
lie Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Leu Ala Thr Ala Ala Pro 
Thr Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg 
Arg Lyo Leu Thr Phc Tyr Leu Lyo Thr Lou Glu Aon Ala Gin Ala Gin 
Gin [SEQ ID NO: 29] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Val Pro Pro Ala Pro Lou Leu Aop Scr Aon Aon Leu Aon Scr Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Ala lie Glu Scr 
lie Leu Lyo Aon Leu Leu Pro Cyo Leu Pro Lou Ala Thr Ala Ala Pro 
Thr Arg Hio Pro lie Hio lie Lyo Aop Gly Aop Trp Aon Glu Phc Arg 
Arg Lyo Leu Thr Phc Tyr Leu Lyo Thr Leu Glu Aon Ala Gin Ala Gin 
Gin [SEQ ID NO: 30] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Glu Aop 
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Val Aop lie Leu Met Clu Arg Aon Leu Arg Leu Pro Aon Leu Glu Ser 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Ser Gly lie Clu Ala 
lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro 
Ser Arg Hio Pro lie lie lie Lys Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO: 31] ; 

Met Ala Aon Cyo Ser lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Aon Pro Lou Leu Aop Pro Aon Aon Leu Aon Ser Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Thr Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Hio Leu Glu Aon Ala Ser Gly lie Glu Ala 
lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro 
Scr Arg Hio Pro lie lie lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO: 32] ; 

Met Ala Aon Cyo Ser lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Val Pro Pro Ala Pro Lou Leu Aop Scr Aon Aon Leu Aon Scr Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
Scr Arg Iiio Pro lie lie lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Cln Ala Gin Glu Gin 
Gin [SEQ ID NO: 33] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Glu Aop 
Val Aop lie Lou Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Val Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
Scr Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
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Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO:34] ; 

Met Ala Aon Cyo Ser lie Met He Aop Glu lie lie His His Leu Lyo 
Val Pro Pro Ala Pro Leu Leu Aop Ser Aon Aon Leu Aon Ser Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Ser Gly lie Glu Ala 
lie Leu Arg Aon Leu Val Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro 
Ser Arg Ilio Pro He Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO: 35] ; 

Met Ala Aon Cyo Ser lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Aon Pro Leu Lou Aop Pro Aon Aon Leu Aon Ser Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Thr Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Ilio Leu Glu Aon Ala Ser Gly lie Glu Ala 
lie Leu Arg Aon Leu Val Pro Cyo Leu Pro Ser Ala Thr Ala Ala Pro 
Ser Arg Hio Pro lie Thr lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Scr Leu Glu Hio Ala Gin Glu Gin 
Gin [SEQ ID NO: 36] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Val Pro Pro Ala Pro Leu Leu Aop Scr Aon Aon Leu Aon Scr Glu Aop 
Met Aop lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Leu Ala 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Val Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
Scr Arg Ilio Pro lie Thr He Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Scr Leu Glu Hio Ala Gin Glu Gin 
Gin [SEQ ID NO: 37] ; 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
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Arg Pro Pro Aon Pro Leu Lou Aop Pro Aon Aon Leu Aon Scr Clu Asp 

Met Aop lie Leu Met Glu Arg Aon Leu Arg Thr Pro Aon Leu Leu Ala 

Phc Val Arg Ala Val Lyo ilio Leu Clu Aon Ala Scr Cly He Glu Ala 

He Leu Arg Aon Lou Val Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 

Scr Arg Ilio Pro He Thr 11c Lyo Ala Gly Aop Trp Gin Glu Phc Arg 

Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO: 38] ; 

Met Ala Aon Cyo Scr He Met He Aop Glu He He Hio Hio Leu Lyo 

Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Glu Aop 

Val Aop He Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr 

Phc Val Arg Ala Val Lyo Aon Leu Clu Aon Ala Scr Cly He Clu Ala 

He Leu Arg Aon Leu Val Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 

Scr Arg Hio Pro He Thr lie Lyo Ala Cly Aop Trp Gin Glu Phc Arg 

Glu Lyo Leu Thr Phc Tyr Leu Val Scr Leu Clu Hio Ala Gin Clu Gin 
Gin [SEQ ID NO:39] . 

Met Ala Aon Cyo Scr He Met He Aop Clu He He Hio Hio Leu Lyo 

Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Clu Aop 

Val Aop He Leu Met Aop Arg Aon Leu Arg Leu Scr Aon Leu Glu Scr 

Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly He Glu Ala 

He Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 

Scr Arg Hio Pro He He He Lyo Ala Gly Aop Trp Gin Glu Phc Arg 

Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Clu Gin Ala Gin Glu Gin 

Gin [SEQ ID NO: 40] 

Met Ala Aon Cyo Scr He Met He Aop Clu Ala He Hio Hio Leu Lyo 

Arg Pro Pro Ala Pro Scr Leu Aop Pro Aon Aon Leu Aon Aop Clu Aop 

Met Scr He Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr 

Phc Val Arg Ala Val Lyo Aon Lou Clu Aon Ala Scr Gly He Glu Ala 

He Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
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Scr Arg Ilio Pro lie He lie Lyo Ala Cly Aop Trp Gin Glu Phc Arg 
Clu Lyo Leu Thr Phc Tyr Leu Vol Thr Leu Glu Gin Ala Cln Glu Gin 
Gin [SEQ ID NO: 41] 

Met Ala Aon Cyo Ser lie Met lie Asp Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Aop Glu Asp 
Met Scr lie Leu Met Glu Arg Aon Lou Arg Leu Pro Aon Leu Glu Scr 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
Scr Arg Hio Pro lie 11c lie Lyo Ala Gly Aop Trp Gin Clu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO: 42] 

Met Ala Aon Cyo Scr lie Met lie Aop Clu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Glu Aop 
Val Aop lie Leu Met Aop Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr 
Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
Scr Arg Hio Pro lie lie 11c Lyo Ala Gly Aop Trp Gin Glu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Cln Glu Gin 
Gin [SEQ ID NO: 43] 

Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie Hio Hio Leu Lyo 
Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Aop Glu Aop 
Val Ser lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr 
Phc Val Arg Ala Val Lyo Aon Lou Glu Aon Ala Scr Gly lie Glu Ala 
lie Leu Arg Aon Leu Cln Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 
Scr Arg Hio Pro lie lie lie Lyo Ala Gly Aop Trp Gin Clu Phc Arg 
Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Cln Glu Gin 
Gin [SEQ ID NO: 4 4] 
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Met Ala Aon Cyo Scr lie Met lie Aop Glu lie lie His His Leu Lyo 

Arg Pro Pro Ala Pro Leu Leu Aop Pro Aon Aon Leu Aon Asp Glu Asp 

Met Scr lie Leu Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr 

Phc Val Arg Ala Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala 

lie Leu Arg Aon Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro 

Scr Arg Hio Pro lie lie lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg 

Glu Lyo Leu Thr Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin 
Gin [SEQ ID NO: 45] 

Met Ala Tyr Pro Glu Thr Aop Tyr Lyo Aop Aop Aop Aop Lyo Aon Cyo 

Scr lie Met lie Aop Glu He 11c Hio Hio Leu Lyo Arg Pro Pro Ala 

Pro Leu Leu Aop Pro Aon Aon Leu Aon Ala Glu Aop Val Aop lie Leu 

Met Glu Arg Aon Leu Arg Leu Pro Aon Leu Glu Scr Phc Val Arg Ala 

Val Lyo Aon Leu Glu Aon Ala Scr Gly lie Glu Ala lie Leu Arg Aon 

Leu Gin Pro Cyo Leu Pro Scr Ala Thr Ala Ala Pro Scr Arg Hio Pro 

lie lie lie Lyo Ala Gly Aop Trp Gin Glu Phc Arg Glu Lyo Leu Thr 

Phc Tyr Leu Val Thr Leu Glu Gin Ala Gin Glu Gin Gin [SEQ ID 
NO: 4 6] and 



Met- 


-ftie- 


Tyr 


Pro 
-iie- 


-G±u- 


Thr 


Aop 
-£ie- 


Tyr 
-iie- 


Lyo 
Hio 


Aop 
-His- 


Aop 
Leu 


Aop 


Aop 


Lyo 
Pro 


Aon 
Pro 


-Cye 
Aon 


&er- 


-fie- 


Met 




Aop 
Pro 


Aon 


Aon 


Lcu 


Aon 


Scr 


-Gi«- 


Lyo 


Arg 
-Mefe- 


Aop 




Leu 


Pr^ 


Lcu 


Leu 


Aop 
Aon 


Leu 






Pro 


Aon 


Leu 


Lcu 


Aop 
Ala 




Val 


Arg 




Met- 


-€±«- 


Arg 
Hio 


Leu 




Arg 
Aon 


-Aie- 


Scr 




-iie- 


Glu 


-Aie- 


^i^ 


Leu 


Arg 


■Aon 


¥ai- 


Lyo 






Leu 


Pro 


Scr 


Ala 


-Giy- 
Thr 


Ala 


-Aia- 


Pro 




Arg 


Hio 


Pro 


Leu 


Gin 


Pro 


Cyo 


Ala 








-Gift- 


-Gie- 


Phc 




-Gi«- 


_I.12jQ 


T.ni i 




iie- 




-iie- 


Lyo 
-Vai- 


Thr 


-G±y- 
Lcu 


Aop 
-€±u- 


Trp 




-Gifl- 


-Giu- 


Arg 
-Gift- 


-Gin- 


r Q.v.n jd 




Pke- 


Tyr 


Lcu 





























NO: 47] . 



12 (withdrawn) . The compooition of claim 10, wherein oaid 
human intcrlcukin - 3 mutant polypeptide io of the Formula: 
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Met- 


Pro 


Aon 
Pro 


Cyo 
Aon 


Ser 
Pro 


-fie- 
Scr 


-Met- 
Lcu 


-tie- 


Aop 
Ser 


-Giu- 
Ala 


Leu 
Aon 


Leu 


Hio 
Aon 


-4HrS- 

Scr 


Lcu 
-Gta- 


Lyo 




Ser 




Leu 




-G±u- 




Asp 
Aon 


Leu 




Thr 


Pro 


Aon 


Leu 


Lcu 






Val 






-¥a±- 




Arg 
-H±s- 


Leu 




Arg 
Aon 


-ftie- 


Ser 


Gly 


lie 


-G±u- 


-Ate 


i±e- 


Leu 


Arg 


Aon 


Lcu 


Lyo 
-Gift- 


Pro 




Leu 


Pro 


Scr 


Ala 


Thr 


-Aie- 


Ala 


Pro 






Arg 
-His- 


Pro 


-f±e- 


-iie- 




Cyo 










-Gift- 


-Gi«- 


-Pfee- 




Gia- 


Arg 
Lyo 


Lcu 


Thr 


Phc 


Tyr 


Leu 


Lyes 
Val 


Thr 


-G±y- 
Lcu 


Aop 
-G±u- 


Trp 
-G±n- 


Ala 


-Gifl- 


-Gitt- 


-A^g 
-Gift 



Gin [SEQ ID NO: 48] . 



Claims 13-26 (cancelled). 



Page 53 of 53 



HOUSTON 764285v1 



